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ABSTRACT

Relevance. Central Asia holds vast reserves of critical metals and minerals such
as lithium, nickel, aluminum, copper, uranium, and rare earth elements, offer-
ing strong potential for integration into global value chains. However, its re-
source-dependent export model and institutional barriers hinder investment
and industrial processing. Kazakhstan, with the region’s largest resource base,
plays a key role in shaping its critical metals and minerals strategy.

Objective. The study aims to develop an evidence-based strategic framework
for Kazakhstans export policy in critical metals and minerals, taking into ac-
count other Central Asian countries. It relies on comparative analysis, institu-
tional assessment, and scenario-based forecasting.

Methods and Data. The methodology combines time-series analysis of ex-
port dynamics using data from international trade databases (UN Comtrade
and ITC Trade Map), forecasting for 2025-2027, a comparative institutional
analysis of the models of Australia, Chile, and Kazakhstan, as well as an evalua-
tion of regulatory quality based on international indices and analytical sources.
Results. Modeling indicates a steady rise in Central Asian exports to Europe
and Asia but also highlights structural imbalances and institutional barriers
that hinder a transition from a resource-based model to sustainable develop-
ment. Using Kazakhstan as a case study, the study proposes a framework em-
phasizing deeper processing, export diversification, and integration of environ-
mental, social, and governance (ESG) standards.

Conclusions. Central Asia holds strong potential to contribute to the global
energy transition, with Kazakhstan best positioned to lead a long-term export
strategy. The proposed framework combines national and regional perspec-
tives to foster industrialization, attract investment, and strengthen the region’s
role in the global economy.
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KpuTHuyecKku BakxHbIe MeTa/UIbl U MUHepaabl Kazaxcrana
U Apyrux crpaH lleHTpanbHOIl ASUN: HHCTUTYIITHOHAJIbHBIE Oapbephl
M CTpaTernyeckasa 3KCIIOpTHaA IOJAUTHKA
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AHHOTAIIMSA

AxTyanbHOCTb. lleHTpanpHasa A3us pacriosiaraeT 3HauMTe/IbHBIMY 3allacaMy
KPUTUYECKM BaXKHBIX META/UIOB ¥ MMHEpa/IoOB, BK/II0Yas IUTHUIL, HUKeb, ajlio-
MUHUIL, Me[lb, YPaH U PeKO3eMeIbHble 3/IEMEHTBI, YTO CO3/1aéT MOTeHI Al
UL MHTETPALY B ITTOOA/IbHBIE [IeTIOYKY 0OaBIEHHON CTOMMOCTH. DKCIIOPT-
Has MOJIe/Ib PErMOHa IIPY 9TOM COXPaHsAEeT ChIPbEBYIO HAIIPAaBJIEHHOCTD U VH-
CTUTYLMOHAIbHBIE Oapbepbl, OTPaHNYMBAIOLIe IPUTOK MHBECTULIMIL 1 pas-
BuTHe IepepaboTku. KasaxcraH, o6/anas KpynHeliei pecypcHoit 6a3oii, Bbl-
CTYIaeT eCTECTBEHHBIM LIEHTPOM (OPMUPOBAHNS PETMOHATBHOI CTPATErnu
B cepe KpUTHUECKI BOXHBIX META/ITIOB ¥ MMHEPAJIOB, OT yCIiexa KOTOPOIi 3a-
BJMCUT Y peTMOHA/IbHAs JUHAMUKA.

ITens nccnegoBannsa — GopMupoBaHue HayuHO 0OOCHOBAHHOI CTparernye-
CKOJI OCHOBBI 9KCIIOPTHOI IONMNUTUKYU B cepe KPUTUYECKU Ba>KHBIX MeTasl-
7I0B 1 MuHepasos i KasaxcTraHa ¢ y4éToM MonmoxeHus Apyrux crpad llen-
TpanbHON A31U, Ha OCHOBE CPAaBHUTENbHOTO aHAIM3a MEXX/IYHAPOJHBIX IIPAK-
THUK, & TAK)Ke MHCTUTYLMOHAIbHOI OLIeHKY U CLIeHapHOTO IIPOTHO3MpPOBaHMA.
MeTtopgonorua u maHHble. MeTOONMOIMA ONMPAeTCs HA aHa/lIU3 BPEMEHHbIX
PSOB 9KCIIOPTHOJ AMHAMUKM IO JAHHBIM MeX/[YHapOZHBIX TOPrOBbIX 0a3
UN Comtrade u ITC Trade Map, mporaosupoBanue Ha 2025-2027 rofsl, cpas-
HUTEIbHO-MHCTUTYIMOHAIbHOE JICCIeloBanue Mopeneit ABctpanuy, Yunm
n KasaxcTaHa, a Take OIIEHKY KayecTBa PeryIMpoBaHMsA IO MeXIYHAapO.-
HBIM MHJIEKCaM U aHAIUTUYECKUM MCTOUHMKAM.

PesynbraThl. MaTeMaTuyeckoe MOeNMPOBaHMe [TOKa3a/I0 YCTOMYMBBI PpOCT
9KCHOPTHBIX HOTOKOB CTpaH lleHTpanbHOll Asum B Hampasienun Espo-
bl M A3uy, IpU 3TOM BbIABJIEHBI CTPYKTYPHbIE AUCIPOIOPLMM U MHCTUTY-
LIMOHAJ/IbHbIE OTPAaHUYEHN, IPENATCTBYIOLINE IIEPEXONY OT ChIPbeBOIl MOfie-
7V K MOfenu ycToiuuBoro passutys. Ha npumepe Kasaxcrana paspaborana
CTpaTermyeckas paMKa, BKIOYalolas yrayoneHne nepepaboTku, auBepcudu-
KallMIO 9KCIIOPTHBIX HaIlpaB/IeHUI U BHefIpeHNe CTaHJAPTOB KOOI MYEeCKOI],
COLIA/IbHOM U KOPIIOPATMBHOM OTBETCTBEHHOCTM.

BoiBogpl. LlenTpanbHas Asus obnagaeT 3HaUMTENIbHBIM ITOTEHIMANIOM y4a-
CTVA B ITI0OAJILHOM SHepreTMYecKoM Ilepexofie, OffHaKo MMeHHO Kasaxcran
criocobeH Chirpath KIIOYEBYI0 POIb B (OPMMPOBAHMMU HONTOCPOYHOIN 3IKC-
MOPTHOI cTparternu. IIpefioxkeHHass cTparerndyeckass paMmka obecreqynBaer
coyeTaHMe HallMOHA/IbHOTO M PETYIOHAIbHOTO YPOBHEl, CO3/1aBasi HpeIIoChlI-
KU U1 MHAYyCTpUaIn3aluy, IpUBJIedeHIa UHBECTULINI U YKpeIlJIeHNsI 03U -
LI PETMIOHA B MUPOBOIL SKOHOMUKE.
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Introduction

Technological development and the accelerat-
ing shift toward low-carbon energy are driving un-
precedented demand for critical metals and miner-
als (CMMs). Modern technologies, including elec-
tric vehicles, batteries, solar panels, wind turbines,
microelectronics, and telecommunications, rely
heavily on lithium, nickel, cobalt, copper, alumi-
num, and rare earth elements. These resources are
becoming the backbone of the digital and “green”
transformation of the global economy.

This study addresses the following ques-
tion: under what institutional and strategic con-
ditions can the countries of Central Asia, partic-
ularly Kazakhstan, leverage their critical metals
and minerals (CMM) resources to transition from
raw-export dependence to sustainable participa-
tion in global value chains? In other words, our
task is to identify an export policy framework that
would enable the rising global demand for CMMs
to generate long-term competitive advantages and
modernization drivers, rather than fueling anoth-
er cycle of “resource volatility.

According to the International Energy Agen-
cy, between 2017 and 2022, global demand for

o~/
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lithium tripled, cobalt consumption rose by 70 %,
nickel by 40%, and the overall market reached
320 billion USD!'. The high concentration of
production in a few countries, primarily Chi-
na, has increased dependency risks (Mancheri et
al., 2019). This concentration has made Western
economies strategically vulnerable, prompting in-
tensified efforts to diversify supply sources (Kow-
alski & Legendre, 2023). In response, the USA and
the EU have adopted national strategies that en-
courage domestic production, foster internation-
al alliances, and pursue forms of “resource nation-
alism’, including control over foreign extraction,
to reduce dependence on China. (Xu, 2024; Za-
kirov, 2025). Against this backdrop, mineral-rich
regions, including Central Asia, have come into
focus as potential new nodes in global supply
chains.

Central Asia holds substantial reserves of
uranium, lithium, aluminum, copper, chromium,

! International Energy Agency. (2023). Critical miner-
als market review 2023. Paris: IEA. https://www.iea.org/re-
ports/critical-minerals-market-review-2023 (date of access:
13.05.2025)
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manganese, zinc, and rare earth elements (Gusei-
nov & Sultonazarov, 2024). Collectively, the five
countries of the region account for roughly 39 %
of global manganese ore reserves, 30 % of chromi-
um, 20 % of lead, and 12-13 % of zinc, as well as
significant shares of titanium, uranium, and rare
metals®. This highlights the region’s strong stra-
tegic potential in the critical metals and minerals
sector — a potential that calls for a carefully de-
signed export policy. According to the US Geolog-
ical Survey, at least 384 deposits and occurrenc-
es of rare and rare-earth metals® have been iden-
tified across Central Asia, confirming its status
as a promising supplier of strategic raw materials
for the global energy transition (Issatayeva et al.,
2024). In several countries of the region, export
revenues from metals already equal or surpass
more traditional export categories. In Kazakh-
stan, copper export revenues exceeded those from
natural gas for the first time in 2020, while in Uz-
bekistan, critical minerals, primarily copper and
zing, accounted for over 11 % of total exports (Za-
kirov, 2025). However, resource abundance alone
does not create added value. Without domestic
processing capacity, predictable regulatory frame-
works, and diversified sales channels, the region
risks remaining locked into the role of a supplier
of semi-finished materials.

The wealth of CMMs offers the countries of
Central Asia unique opportunities. On the one
hand, it enables them to diversify resource-de-
pendent economies traditionally focused on oil,
gas, gold, and cotton by entering the rapidly ex-
panding market for high-tech raw materials (Rao,
2024). For Kazakhstan and Uzbekistan, critical
metals could become new “growth points,” reduc-
ing dependence on hydrocarbons and gold while
securing a new niche in global value chains (Is-
satayeva et al., 2024). This potential is reinforced
by geography: Central Asia borders China and is
close to major markets in Europe and South Asia,

? Caspian Policy Centre. (2024, February 23). The
C5+1 Critical Mineral Dialogue: What It Means and How We
Got Here. Caspian Policy. Retrieved from: https://www.cas-
pianpolicy.org/research/central-asia/the-c51-critical-min-
eral-dialogue-what-it-means-and-how-we-got-here/ (date
of access: 13.03.2025)

3 USGS (United States Geological Survey). (2016). Rare
Earth Element (REE) and Rare Metal occurrences in Central
Asia: Inventory [Data set]. U.S. Geological Survey. Retrieved
from: https://data.usgs.gov/datacatalog/data/USGS:595a-
5be7e4b0d1f9f052831d (date of access: 13.05.2025)
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which simplifies export logistics. Concrete steps
toward integration into global value chains are al-
ready underway. Between 2022 and 2024, the EU
signed strategic partnerships with Kazakhstan
and Uzbekistan on critical raw materials, includ-
ing joint “roadmaps” for industry development.
Meanwhile, the USA launched the C5+1 Critical
Minerals Dialogue, expressing its readiness to in-
vest in mining and processing rare metals in Cen-
tral Asia in cooperation with local governments.
These initiatives reflect the West’s growing in-
terest in using the region’s resources to diversify
global supply chains and offset China’s monopoly.
This situation creates a fundamental crossroads:
external initiatives provide a window of opportu-
nity, but their success ultimately depends on do-
mestic institutions, more specifically, the quality
of mining regulation, ESG compliance, process-
ing depth, and logistical connectivity.

On the other hand, Central Asian countries
face a difficult challenge: how to convert growing
global demand for CMMs into long-term devel-
opment while avoiding the traps of resource de-
pendence and environmental degradation. In-
ternational experts warn that simply expanding
extraction without proper governance may deep-
en existing structural imbalances, increase vul-
nerability to global price fluctuations, and cause
damage to the environment (Kowalski & Legen-
dre, 2023). The global experience of the “resource
curse” shows that inflows of raw-material reve-
nues, if not properly managed, can lead to stag-
nation in non-resource sectors and institutional
distortions (Sachs & Warner, 2001). For Central
Asian countries, which already struggle with lim-
ited diversification, weak institutions, and ecolog-
ical challenges, the risk of repeating this trajecto-
ry is very real (Pomfret, 2019). The key strategic
question, then, is whether investments in CMMs
can drive sustainable growth or deepen the re-
gion’s dependence on raw materials. To meet this
challenge, export policy must reduce revenue vol-
atility, stimulate local processing, and comply with
environmental requirements.

Kazakhstan, Uzbekistan, Tajikistan, and Kyr-
gyzstan are seen as promising suppliers of criti-
cal resources for the global energy transition —
a perception reinforced by growing interest from
the European Union, the United States, and China
(Zhiyenbayev, 2025). However, the region’s export
model remains largely resource-based as low pro-
cessing depth and limited market diversification
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continue to hinder integration into global value
chains®. This gap between resource endowment
and institutional readiness defines the core focus
of this study.

The main obstacles are institutional and
structural. Limited transparency in subsoil regu-
lation, low integration of ESG standards, and in-
sufficient processing capacity constrain a sustain-
able export policy. According to Ernst & Young
(2023), geopolitics, sustainability requirements,
and supply security represent the key global risks
for the mining industry. For Central Asian coun-
tries, these challenges are further compounded by
social and environmental imbalances and depen-
dence on a single external market.

In this context, Kazakhstan, with its vast re-
source base and stronger institutional capaci-
ty, occupies a central position in shaping the re-
gion’s export strategy. The country’s subsoil con-
tains 99 of the 118 elements in the periodic table,
including lithium, beryllium, tantalum, and ura-
nium (Zhiyenbayev, 2025). However, the focus on
raw exports persists, highlighting the need for a
strategic framework that draws on the experienc-
es of resource-oriented economies such as Austra-
lia and Chile.

Therefore, the analytical logic of this arti-
cle combines resource, institutional, and strategic
perspectives within a unified theoretical frame-
work.

The study operates on two levels: quantitative
assessment and forecasting of export flows en-
compassing the entire Central Asian region, while
the strategic framework is developed specifically
for Kazakhstan as the key regional actor. This de-
sign enables us to combine regional and nation-
al perspectives and formulate applied policy rec-
ommendations relevant to neighboring states. It
also tests the hypothesis that Kazakhstan serves as
the most likely “anchor” node of a regional strate-
gy, with adjacent countries reinforcing it through
a functional distribution along the value chain.

The study seeks to develop a strategic frame-
work for Kazakhstan’s critical metals and miner-
als export policy, drawing on international ex-

* OECD (2024). Diversifying Kazakhstan’s exports:
Institutions, policies and infrastructures. Organisation for
Economic Co-operation and Development. Retrieved
from:  https://www.oecd.org/content/dam/oecd/en/pub-
lications/reports/2024/06/diversifying-kazakhstan-s-ex-
ports 6db7322e/7f9cd8aa-en.pdf  (date  of  access:

13.05.2025)

perience, institutional analysis, and the Central
Asian context.

To achieve this goal, the study addresses the
following objectives:

— to analyze the trends and structure of ex-
ports of CMMs in Central Asian countries, iden-
tiftying imbalances and barriers that hinder deep-
er processing and integration into global value
chains;

- to examine international experience in in-
tegrating critical resources into value chains, us-
ing examples from Australia, Chile, and other re-
source-oriented economies, and to identify the in-
stitutional conditions that enable them to overcome
dependence on raw material specialization;

— to develop a strategic export policy frame-
work for Kazakhstan aimed at sustainable growth,
technological modernization, and export diversi-
fication.

The practical significance of the study lies in
the potential application of the proposed frame-
work in drafting the National Strategy for Critical
Metals and Minerals, planning processing clus-
ters, and coordinating interregional initiatives
and partnerships with key consumer countries,
including the European Union, Japan, and the Re-
public of Korea. The proposed approach helps bal-
ance economic efficiency, technological indepen-
dence, and environmental sustainability, creating
conditions for the long-term integration of Ka-
zakhstan and other Central Asian countries into
global value chains.

Theoretical Framework

The global literature on CMMs, especially rare
earth elements, shows sustained interest in issues
of resource security in the context of technological
transformation. CMMs are highly important for
the functioning of the modern economy, particu-
larly energy, digital technologies, and defense in-
dustry, while having limited possibilities for ex-
traction or processing, which creates risks of sup-
ply disruptions (Graedel et al., 2013; Bartekova &
Kemp, 2016). International organizations and na-
tional governments define the list of CMMs ac-
cording to three criteria: economic significance,
supply risk, and lack of available substitutes. In ac-
ademic literature, they are considered strategic re-

5 CRM Alliance. (n.d.). Critical Raw Materials
(CRMs). Retrieved from: https://www.crmalliance.eu/criti-
cal-raw-materials (date of access: 13.05.2025)
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sources that ensure not only economic growth but
also technological and national security.

The growing imbalance between global de-
mand for such resources and their limited supply
has led to the recognition of CMMs as strategic
resources from economic, political, and environ-
mental perspectives (Kooroshy et al., 2015; Gajen-
dra et al., 2025). At the same time, CMMs have
become an integral part of the “green” and digital
transformation of the global economy. These re-
sources are critical for the production of batteries,
electric motors, microelectronics, renewable en-
ergy technologies, and other high-tech products
(Zhou et al,, 2017). CMMs are highly versatile,
which gives them cross-sector significance, but
their extraction and processing impose serious
environmental costs. These environmental con-
sequences pose a significant challenge to sustain-
able development in the sector. Contemporary re-
search stresses the need to align industrial devel-
opment with environmental protection, including
the integration of Environmental, Social, and Cor-
porate Governance (ESG) principles in mineral
resource management (Wan & Wen, 2017; Stern
& Valero, 2021; Pommeret et al., 2022). This per-
spective reflects the concept of a “just transition,”
which argues that the development of low-car-
bon technologies must consider the socio-envi-
ronmental consequences of critical material ex-
traction (Brown et al., 2024). Sustainable CMM
management therefore requires increasing pro-
duction while minimizing environmental harm
and complying with international standards for
responsible resource use.

Importantly, the global transition to
a low-carbon economy does not reduce, but rath-
er sharply increases demand for critical minerals.
The spread of electric vehicles, renewable energy,
and digital technologies means that more min-
erals are required per unit of new infrastructure
than before. According to the International Ener-
gy Agency, in the 2020s, the average amount of
mineral resources needed to build a new power
generation facility is 50 % higher than in 2010 due
to the growing share of renewable energy sourc-
es’. The World Bank estimates indicate that de-

¢ International Energy Agency (2021). The Role of Crit-
ical Minerals in Clean Energy Transitions. Paris: IEA. Re-
trieved from: https://www.iea.org/reports/the-role-of-crit-

carbonizing global energy by 2050 will require
about 3 billion tons of various critical materials’.
This surge in demand makes it necessary to mod-
ernize the export policies of resource-supplying
countries to avoid vulnerability and supply insta-
bility (Mealy & Teytelboym, 2022; Ayres & Peiro,
2013). In other words, states with rich CMM re-
serves are compelled to develop strategies for in-
tegrating into new global supply chains, otherwise
they risk remaining mere raw-material appendag-
es in the context of growing competition for re-
sources. Moreover, the dominance of developed
countries in controlling technology and final pro-
duction exacerbates challenges for developing re-
source economies. Therefore, without improve-
ment in national institutions and policies, it may
be difficult to monetize the mineral wealth of such
economies.

A substantial body of research is devoted to
the institutional conditions for effectively inte-
grating critical resources into global value chains.
The experience of several resource-oriented econ-
omies shows that strong institutions and proac-
tive industrial policy can enable countries to move
beyond raw-material specialization. In Australia
and Chile, for example, a clear delineation of the
roles of the state and business, government sup-
port for deep processing of raw materials, stimu-
lation of R&D, and facilitation of access to inter-
national markets have contributed to the creation
of more resilient export models (Mealy & Teytel-
boym, 2022; Cheng et al., 2024). Australia, for in-
stance, has established a transparent regulatory
framework and attracted investment in the pro-
cessing of lithium and rare metals, enabling par-
tial localization of battery and magnet production
(Kowalski & Legendre, 2023). Chile, endowed
with large reserves of copper and lithium, has
strengthened its mining and metallurgical sector
through stable fiscal policy (e. g., a copper revenue
fund) and partnerships with international corpo-
rations, though it continues to strive to increase
the share of high value-added exports (Solimano,
2017). In African countries such as Botswana, in-
stitutional reforms and agreements with multina-
tional companies (for example, in diamond min-

7 World Bank. (2020). Minerals for climate action: The
mineral intensity of the clean energy transition. Washing-
ton, DC: World Bank. Retrieved from: https://commdev.

org/publications/minerals-for-climate-action-the-miner-

ical-minerals-in-clean-energy-transitions (date of access:

al-intensity-of-the-clean-energy-transition/ (date of access:
13.05.2025)

13.05.2025)
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ing) have helped channel part of the revenues into
domestic development and increase processing
localization (Acemoglu & Robinson, 2012).

On the contrary, states with institutional ri-
gidity and an unfavorable investment climate
show slow progress up the value chain, high de-
pendence on raw-material exports, and a limit-
ed processing base (Graedel et al., 2013; Gajen-
dra et al.,, 2025). For example, many Central Af-
rican countries remain raw-material suppliers (of
cobalt, coltan, etc.) to the global economy with
almost no processing involvement, often due to
shortcomings in governance and infrastructure
(Addison & Roe, 2018). Thus, the institution-
al factor is recognized as decisive when resource
economies attempt to diversify exports: sustain-
able integration into global value chains requires
a predictable regulatory environment, investor
rights protection, development of human capi-
tal and technology, as well as a coordinated sec-
tor development strategy (Auty, 1993; Hausmann
et al., 2008).

Despite significant reserves of critical min-
erals and metals, Central Asian countries remain
weakly integrated into the discourse on global re-
source security. As noted by Vakulchuk and Over-
land (2021), the region has the potential to be-
come an important supplier of critical minerals
for the global green economy, yet the lack of co-
ordinated policy and low levels of local process-
ing significantly limit this potential. Systematic
studies of export strategies, investment barriers,
and institutional environments in Central Asian
countries in relation to the critical minerals sec-
tor are virtually absent in international literature.
For example, Kazakhstan, Uzbekistan, and Kyr-
gyzstan possess reserves of lithium, uranium, and
rare earth elements, but available data on their in-
tegration into global value chains are fragment-
ed (Vakulchuk & Overland, 2021). Nevertheless,
amid the global search for new supply sources,
interest in Central Asia is increasing, as the re-
gion is viewed as a promising yet underexplored
contributor to the critical minerals sector.

Early specialized publications on Central
Asian countries converge on the view that a shift
away from raw-material export specialization to-
wards industrialization and deeper raw-material
processing in the region is necessary. An OECD
review on Kazakhstan also notes that the contin-
ued orientation towards raw-material exports re-
flects the low competitiveness of the processing
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sector as well as infrastructural and institution-
al barriers hindering integration into global val-
ue chains® In particular, underdeveloped trans-
port logistics, limited access of SMEs to financing,
and incomplete adoption of quality standards im-
pede the export of high value-added products.
It is essential to adopt international environmen-
tal and social standards to secure Western invest-
ment and ensure sustainable supply chains (Stern
& Valero, 2021; Tamula et al., 2024). In a simi-
lar vein, analysts view the resources of Central
Asia as a new field of competition among world
powers, emphasizing that only by improving
the internal investment climate and governance
transparency can countries in the region profit-
ably capitalize on their mineral wealth without
becoming dependent on a single party”.

Confirming these findings, Kuur et al. (2024)
conducted an analysis of the level of ESG adop-
tion (environmental, social, and corporate gov-
ernance principles) in Kazakhstan in light of sus-
tainable development goals. The authors pointed
to a decline in the country’s rankings in interna-
tional sustainability indices and highlighted insti-
tutional and informational gaps that hinder the
advancement of environmentally responsible in-
vestments and the disclosure of non-financial re-
porting according to global standards. Without
systemic measures to strengthen ESG infrastruc-
ture — from better environmental regulation to
greater transparency in mining — Kazakhstan
will struggle to move from raw material exports
to a sustainable, strategic critical materials poli-
cy (Kuur et al., 2024). This conclusion also applies
to other Central Asian countries, where environ-
mental and social impacts of extractive projects
are becoming increasingly important for interna-
tional partners and investors.

Despite the emergence of some analytical
works and reports, a large part of the literature on
Central Asia remains descriptive and does not of-

8 OECD. (2024). Diversifying Kazakhstan’s exports:
Institutions, policies and infrastructures. Organisation
for Economic Co-operation and Development. Retrieved
from: https://www.oecd.org/content/dam/oecd/en/pub-
lications/reports/2024/06/diversifying-kazakhstan-s-ex-
ports 6db7322e/7f9cd8aa-en.pdf  (date  of  access:
13.05.2025)

° Stockholm International Peace Research Insti-
tute. (2024). Critical Minerals and Great Power Com-
petition.  SIPRI Retrieved  from:  https://www.sipri.
org/sites/default/files/2024-10/critical minerals.pdf (date
of access: 13.05.20
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fer comprehensive conceptual solutions. There is
a clear lack of studies that systematically analyze
the institutional conditions for developing export
policy and compare regional practices with suc-
cessful models from resource-driven economies.
The absence of such a comparative and compre-
hensive perspective hinders the development of
effective strategies: solutions that proved effec-
tive in Australia or Chile have not been adapted
and tested in the context of the post-Soviet econ-
omies of Central Asia. This gap underscores the
need for a comprehensive approach to devising
a “new generation” export policy in the critical
minerals sector that would combine economic ef-
ficiency, institutional reform, and environmental
sustainability.

Thus, despite the breadth of available work
covering technological, environmental, and cer-
tain institutional aspects of critical minerals man-
agement, the academic literature reveals a clear
shortage of comprehensive studies devoted to the
strategic conceptualization of export policy in
Central Asian countries. This gap is particular-
ly evident in Kazakhstan, where abundant criti-
cal mineral resources have not yet been accom-
panied by the development of a long-term mod-
el for integration into global value chains. This
study seeks to fill this gap. Drawing on a compar-
ative analysis of international practices and tak-
ing into account regional institutional, econom-
ic, and environmental realities, it develops an evi-
dence-based strategic framework for Kazakhstan’s
export policy (with consideration of other Cen-
tral Asian states) in the CMM sector. This will lay
the groundwork for a transition from a fragment-
ed raw material export model to a sustainable sys-
tem integrated into the global economy and en-
suring a balance between economic benefit, tech-
nological modernization, and the principles of
sustainable development.

Methods and Data

The study’s methodological framework relies
on an interdisciplinary approach that combines
methods of applied economic analysis, institu-
tional economics, and comparative research.

The work was structured in several stag-
es. The first stage involved analyzing and fore-
casting the dynamics of mineral raw material ex-
ports from Central Asian countries to Europe and
Asia using time series analysis methods. The ini-
tial data on the value of exports of ores, metals,
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and precious stones (SITC Rev.4 groups: 27-29,
68-69, 667, 971) for the period 2015-2023 were
obtained from the UN Comtrade and ITC Trade
Map international databases. To forecast the peri-
od 2025-2027, a linear trend model was applied,
with parameters estimated using the least squares
method. The choice of a linear specification was
determined by the stable upward trend in export
flows and the absence of pronounced seasonality.
The model’s adequacy was assessed using the co-
efficient of determination (R?) and residual anal-
ysis to ensure a statistically reliable forecast of the
region’s short-term export activity. Even though
the model has limitations in data and parameters,
it remains adequate for its purpose, providing a
scenario-based assessment of key directions for
CMM export policy rather than a universal fore-
cast. Such an approach aligns with global research
practice, where models are employed as tools
for identifying imbalances and testing hypotheses
rather than as definitive predictions of trends. The
results of this modelling will help establish broad
guidelines and highlight institutional factors that
require priority attention. The model can be re-
fined and expanded as more data become avail-
able; however, even at the current stage, it demon-
strates analytical value for developing strategic
decisions.

The second stage aimed to identify relevant
solutions that have ensured the successful inte-
gration of resource-oriented economies into glob-
al value chains. To this end, Australia, Chile, and
Kazakhstan, differing in their levels of export di-
versification, were compared. The comparison
was conducted across several criteria: the degree
of localization of raw material processing; diversi-
fication of export markets; investment attraction
tools; the institutional framework of state regu-
lation; and the implementation of ESG standards
and sustainable development.

Sources of information on institutional mod-
els included materials from the OECD, World
Bank, UNCTAD, as well as national strategies
for industrial and mining development in the re-
spective countries, including the state programs
of the Republic of Kazakhstan and analytical re-
views by Eurasian Resources Group.

The third stage involved an institutional anal-
ysis based on the concepts of new institutional
economics. The focus was on assessing the qual-
ity of institutions in the areas of subsoil use reg-
ulation, licensing, resource property rights allo-
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cation, and state—private sector interaction. This
analysis drew on international indices (World-
wide Governance Indicators, Resource Gover-
nance Index) and expert interviews that reflected
perceptions of barriers to implementing invest-
ment projects and the level of institutional inte-
gration of Central Asian countries into global rare
earth metals markets.

These stages enabled a comprehensive as-
sessment of export policy, combining trade data
and institutional analysis to produce strategic rec-
ommendations for Central Asia, especially Ka-
zakhstan.

Results

The countries of Central Asia are evolv-
ing into major players in the CMM market due
to their vast mineral reserves (Huseynov & Sul-
tonazarov, 2024). Figure 1 shows estimated re-
serves of key minerals in Central Asia, highlight-
ing the region’s potential for integration into glob-
al strategic supply chains.

These data highlight Central Asia’s significant
resource potential in the field of CMMs, includ-
ing rare metals:

1) Manganese ores (38.60 %) — Central Asia,
particularly Kazakhstan, holds over one-third of
the world’s manganese reserves, positioning the
region as a key strategic player in global metallur-
gy, especially in the production of alloyed steels
and battery materials.

2) Chromium ores (30.07 %) — Central Asia
ranks among the global leaders in chromite re-
serves, used in metallurgy and the chemical in-

Zinc ores; Titanium ores;
12,60 % 8,70 %
Lead ores;
20%

dustry. This creates opportunities for advanc-
ing local processing and exporting high-tech
products.

3) Lead ores (20%) — Accounting for one-
fifth of global reserves, the region plays an im-
portant role in supplying raw materials for ener-
gy-intensive and engineering industries. Lead is
critical for battery and cable manufacturing. Ka-
zakhstan’s share of the global lead market is nearly
3%. In 2021, the country ranked 8th in the world
by reserves (2 million tonnes) and 12th by pro-
duction (40,000 tons). Global annual demand for
lead is expected to rise from 11.6 million tons in
2022 to 13.4 million tons by 2031.

4) Zinc ores (12.60 %) — Substantial zinc re-
sources strengthen the region’s export potential.
Zinc is widely used in construction, automotive
manufacturing, and anti-corrosion coatings. Ka-
zakhstan accounts for nearly 5 % of the global zinc
market and ranked 7th worldwide in 2023 with
reserves of 6.7 million tons. In 2022, 70 % of Ka-
zakhstan’s zinc exports went to Turkey, Russia,
and China.

5) Titanium ores (8.70%) — A high-tech
strategic metal used in aerospace, medical, and
defense industries. The region’s reserves pro-
vide a strong foundation for developing innova-
tion-driven industrial clusters.

Central Asia and especially Kazakhstan thus
possesses vast and diverse reserves of critical met-
als and minerals that offer significant strategic ad-
vantages (Figure 2).

With efficient resource use and advanced pro-
cessing technologies, the region could establish it-

Manganese ores;
38,60 %

/

Chromium ores;
30,07 %

Figure 1. Share of Central Asian countries in the world reserves of certain types of mineral raw materials (%)
Source: Guseinov & Sultonazarov (2024)
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»

give the region a geoeconomic advantage

are a key factor for energy and technological sovereignty

provide a basis for industrial cooperation, investment, and high-tech
development

Figure 2. The strategic importance of CMMs for the geoeconomic and technological development
of Central Asia

Source: Compiled by the authors

self as a global leader in CMM production for the
green and digital economy.

Kazakhstan has the potential to compete with
China, which currently dominates the produc-
tion of rare earth elements (accounting for 70 %
of global output), including metals such as scan-
dium, yttrium, and the 15 lanthanoids. These ele-
ments are widely used in the manufacture of com-
puters, turbines, and vehicles. The United States
and the European Union are showing strong in-
terest in investing in large-scale mining proj-
ects in Kazakhstan, as their heavy dependence
on Chinese rare earths has prompted a search for
alternative supply sources. These developments
show that the issue of critical minerals export has
already reached the international level.

Central Asian countries, rich in critical min-
erals, could be key to global technological progress
and the energy transition. Their CMM reserves are
seen in the SWOT analysis as a major strength and
opportunity provided that internal weaknesses and
external risks are addressed (Table 1).

Monazite, zircon, apatite, xenotime, py-
rochlore, allanite, and columbite are among the
most common rare metals and minerals in Cen-
tral Asia, found in large volumes in the Kazakh
steppe, the Tian Shan mountains, and the Pamirs.
The substantial potential for extracting rare earth
elements points to promising opportunities for
resource development. Even now, minerals and
metals account for over 50% of Kyrgyzstan’s ex-
ports and more than 30 % for Uzbekistan and Ta-
jikistan, according to the International Energy
Agency.

These minerals are vital to modern technol-
ogy and industry, from electronics and energy to
aerospace and agriculture, underscoring their im-
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portance for technological advancement and
global economic growth.

The export of ores, metals, and precious
stones is not dominated by a single country, such
as China, but split between two major consumers,
although Asia’s share is gradually increasing (Fig-
ure 3). This rising demand from Asia underscores
the need for a targeted export strategy for CMMs
to reduce market dependence and fully leverage
the region’s potential.

To determine the forecast values of the indi-
cators «Export of ores, metals, and precious stones
from Central Asia to Europe and Asia, thousand
USD» for 2025-2027, a trend model was used.

Initially, the hypothesis of the absence of
anomalous observations in the time series was
tested. This hypothesis was confirmed using Ir-
win’s criterion.

The approximation of the original data was
performed using a first-degree polynomial. The
parameters of the chosen growth curve were esti-
mated using the least squares method. As a result,
the following trend models were obtained:

— For the export indicator to Europe:

y,=6173583,57 + 600 335,68t; (1)

— For the export indicator to Asia:
y,=4016694,29 + 1149 075,54t (2)

The quality of the resulting models was as-
sessed in two directions: testing adequacy and
evaluating model accuracy.

To test model adequacy, the residual series
were examined, that is, the differences between the
levels calculated by the model and the actual ob-
servations. The most important properties of the
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Table 1

SWOT analysis of Central Asian countries’ position regarding CMMs

— significant reserves of CMMs give the
region a geo-economic edge;

— strategic location between Europe and Asia
aids market access;

— rising demand for CMMs from countries
undergoing the energy transition (EU, China,
USA, etc.)

N :

— economic development and
diversification — investments in mining
and processing enterprises can stimulate
job creation, infrastructure development,
and technology transfer, enhancing overall
economic resilience;

— strategic partnerships and foreign
investment — inflows of capital and
expertise can support other economic
sectors, improve infrastructure, and build
human capital through education and
training programs sponsored by foreign
partners;

—increased strategic importance on the
global stage

Source: Compiled by the authors

residual component are as follows: a mean value
equal to zero, randomness of residuals, and con-
formity to the normal distribution law.

The results of the residual series analysis for
model adequacy testing are presented in Tables 2
and 3.

To assess the accuracy of the models, the
mean relative approximation error was calculated:

1 e
23 009
2y, O ()

rel.

— For the indicator of exports to Europe:
Erel. = 6’38’
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Kinsufﬂcient processing and technological\

backwardness: limited raw material
processing capacity within the region;

— low investment in research and
innovation in the mining and processing
industries;

— dependence on raw material exports
rather than creating added value

domestically

W /

T

— seeking to develop their mineral wealth,
Central Asian countries may become overly
dependent on one or more external
powers for economic stability;

— environmental degradation (water
pollution, soil degradation, and habitat
destruction);

— socio-economic imbalances — foreign
investment inflows and a focus on CMM
extraction may worsen inequality in Central
Asian countries;

— geopolitical competition;

— price fluctuations in global raw material
markets

— For the indicator of exports to Asia:

E =811.

These values indicate a sufficient level of mod-
el accuracy. Therefore, the models are of good
quality and can be used for forecasting. To calcu-
late the point forecast, the relevant variable values
were substituted into the constructed models. For
the interval forecast, a confidence interval was de-
termined at a significance level of a = 0,05.

The results of the point and interval forecasts
for 2025-2027 are presented in Tables 4 and 5.

The modeling and forecasting results of the
examined indicators are presented graphically in
Figures 4 and 5.
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=@==Europe === Asia

Year Europe Asia Year Europe Asia
1995 1524230 448448 2010 4695257 5875797
1996 1245829 584628 2011 7844200 8018874
1997 1697551 617496 2012 7737592 9065874
1998 1711496 448490 2013 6920646 7018178
1999 1718583 394647 2014 5556343 5804768
2000 797297 288738 2015 5567913 4206993
2001 1897074 677675 2016 5310850 4153842
2002 1678623 1105244 2017 6784154 6220330
2003 1540868 1508041 2018 6305547 5873181
2004 2873796 1640208 2019 8533675 7182873
2005 3252805 2114345 2020 9843199 7239856
2006 5280296 3095310 2021 8923897 10150810
2007 5811244 4259455 2022 9519303 11258245
2008 7327809 4420455 2023 10114709 12365680
2009 4429577 3616301 -

Source: Compiled by the authors

Figure 3. Export of ores, metals, and precious stones from Central Asia to Europe and Asia (1995-2023),
thousand USD

Source: Guseinov & Sultonazarov (2024)

The calculations and models show high accu-
racy and reliability, confirmed by acceptable er-
ror levels and residual normality. The forecasted
export values of ores, metals, and precious stones
from Central Asia to both Europe and Asia for
2025-2027 indicate a stable upward trend in the
region’s foreign economic activity.

R-ECONOMY 4

The interval forecasts, at a significance level of a
= 0.05, cover a wide range, indicating persistent un-
certainty linked to global economic and political fac-
tors. Nevertheless, they provide a reliable assessment
of possible development scenarios. The growth in ex-
port indicators, particularly toward Asian markets,
highlights the region’s increasing importance in in-
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Table 2
Model adequacy test for the indicator of exports to Europe
Statistic Used
Tested Proper Threshold | Conclusion
perty Name, calculation formula Value obtained
“Peaks” criterion (turning points)
Randomness o> {Z(n ~2)-1,96 16n-29 } 2>1 1 Adequate
3 90
RS criterion
Normality RS < Cmax ~ein 3.17 2,67-3,69 | Adequate
N
Student’s t-statistic
Equallty of the. expected value | e | 0 257 Adequate
of residual series levels to zero | ¢ b = \/;
ovs.
S
Source: Compiled by the authors
Table 3
Model adequacy test for the indicator of exports to Asia
Statistic Used
Tested Proper Threshold | Conclusion
perty Name, calculation formula Value obtained
“Peaks” criterion (turning points)
Randomness » >{2(11_2)_1’96 16n—29} 2>1 1 Adequate
3 90
RS criterion
Normality RS — Gmax ~ o 3.12 2,67-3,69 | Adequate
S
Student’s t-statistic
Equalllty of the: expected value | e | 0 257 Adequate
of residual series levels to zero | ¢ b = \/;
ovs.
S
Source: Compiled by the authors
Table 4

Point and interval forecasts of the indicator «Export of ore, metals, and precious stones from Central Asia
to Europe» for 2025-2027

. Interval forecast, thousand USD
Year Point forecast, thousand USD
Upper bound Lower bound
2025 11,576,604.68 6,372,308.79 16,780,900.57
2026 12,176,940.36 6,615,290.10 17,738,590.62
2027 12,777,276.04 6,853,848.63 18,700,703.44

Source: Compiled by the authors

Table 5
Point and interval forecasts for the indicator «Export of ores, metals, and precious stones from Central Asia

to Asia» for 2025-2027

. Interval forecast, thousand USD
Year Point forecast, thousand USD
Upper bound Lower bound
2025 14,358,374.11 8,862,086.77 19,854,661.45
2026 15,507,449.64 9,633,758.26 21,381,141.02
2027 16,656,525.18 10,400,758.84 22,912,291.51

Source: Compiled by the authors
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Figure 4. Point and interval forecasts of “Export of ores, metals, and precious stones from Central Asia
to Europe” for 2025-2027, thousand USD

Source: Compiled by the authors
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Figure 5. Point and interval forecasts of the indicator “Export of ores, metals, and precious stones from
Central Asia to Asia” for 2025-2027, thousand USD

Source: Compiled by the authors
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ternational trade in raw materials and reinforces the
need for continued modernization of infrastructure,
logistics, and export management systems. Accord-
ing to the models, critical metals, whose global de-
mand is rising, are expected to make the largest con-
tribution to this growth.

Our findings can be applied in strategic plan-
ning, the design of export programs, investment
projects, and the implementation of interregion-
al initiatives within the framework of Eurasian co-
operation.

Amid growing global demand for critical re-
sources and rare earth metals, Central Asia faces
a dual challenge: on the one hand, the region pos-
sesses significant natural potential; on the other, it
lacks a unified integration model or a specialized
regional structure capable of coordinating export
strategies across all Central Asian countries. De-
spite the existence of organizations such as the
EAEU, CSTO, SCO, CIS, and various multilater-
al dialogue platforms, none serve as a universal
mechanism encompassing all Central Asian states
or the major Eurasian powers — Russia, China,
and India (Table 6).

This increases fragmentation in approaches
to managing strategic natural resources and com-
plicates the development of a coordinated export
policy grounded in common interest and cooper-
ation. Lessons from resource-rich countries (such
as Chile in copper, Australia in lithium and rare
earth elements, and Norway in oil and gas) show
that a successful resource strategy requires insti-
tutional consolidation, a transparent regulatory
environment, and export cooperation.

Among Central Asian countries, Kazakhstan
possesses world-significant reserves of uranium,

chromium, zinc, manganese, copper, and phos-
phorites. In total, Kazakhstan has 233 mining sites
and deposits, of which 151 belong to local com-
panies — some state-owned, others private. The
largest is the state company Saryarka (Table 7).

The largest deposits are developed by three
corporations jointly owned by local and for-
eign investors: Eurasian Resources Group (ERG),
Kazakhmys Corporation, and KazZinc. The larg-
est of these is ERG, which in 2020 controlled one-
third of the country’s mining and metallurgical
production. ERG is the world’s largest producer
of high-carbon ferrochrome and one of the larg-
est producers of aluminum, iron ore, copper, and
cobalt in the former Soviet Union.

Uzbekistan is rich in deposits of ferrous and
non-ferrous metal ores, as well as uranium. Kyr-
gyzstan's mineral base includes deposits of pre-
cious, non-ferrous, rare metals, and non-metallic
resources. Tajikistan is rich in uranium deposits,
aluminum ores, and polymetallic ores (Table 8).

Many of Central Asia’s resource reserves re-
quire further exploration and study.

Drawing on their analysis and forecasts, we
propose projects in three areas — export pro-
grams, investment projects, and interregional ini-
tiatives. These proposals are designed as strategic,
forecast-based measures built on the following:

1. Results of modeling and forecasts for ore
and metal exports for 2025-2027 (point and in-
terval estimates);

2. SWOT analysis of the potential of the Cen-
tral Asian region;

3. Geoeconomic trends (demand for rare
earth elements, diversification of supplies to the
EU and Asia, sustainable supply chains),

Table 6
Major regional integration groups and international organizations involving Central Asian countries
. Organizations
Countries
EAEU SCO CSTO CIS
Kazakhstan .
Participant . .
Kyrgyzstan Participant Participant
Central Asia Tajikistan .
- - Participant

Turkmenistan -

Uzbekistan Observer

Russia Participant . Participant

- Participant
China
India

Source: Compiled by the authors
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Table 7
Location of mining companies operating in Central Asia, particularly in Kazakhstan
Legal address/company name Mineral Deposit
Kazakhstan 151
Saryarka Cu, Fe, Mn, Mo, Ni, Co 14
Dzharkulskoye Fe 5
Arman Mn 4
Nadezhdinskoye Fe 3
Tau-Ken Samruk Cu, Fe, Mo, W 3
Other small local companies other minerals 122
Multinational 30
Kazakhmys Corporation and KAZ Minerals (Kazakhstan, Singapore, UK)
Kazakhmys Cu, Zn 25
KazMinerals Plc Bozshakol Cu 1
Idygei Project Cu 1
Itauiz Project Cu 1
Tamdy-Sainbulak Project Cu 1
Kazakhmys and Metals of Central Asia Cu 1
Eurasian Resources Group (ERG) (multinational) 28
TNC “Kazchrome” Cr, Mn, Si-Mn 11
Aluminium of Kazakhstan Al Ga 10
Sokolov-Sarbai Mining and Processing Production Asso- Fe 6
Clation
Kazakhstan Aluminum Plant Al 1
Kazzinc (Kazakhstan, Switzerland) 13
KazZinc Cu, Pb, Zn, Cd, Ag, Se, Te, In 8
ZZ;iaIism Mining and Processing Plant (subsidiary of Ka- Cu, Mn 5
Russia Cu, Zn, Pb 5
China Fe, Al, Cu 3
Belgium Te 1
Turkey Cr 1
UK Cu 1
Source: U.S. Geological Survey. (2023). Mineral commodity summaries 2023. U.S. Department of the Interior. https://doi.
org/10.3133/mcs2023
Table 8
Estimated reserves of major mineral resources in Central Asian countries, %, including critical resources
Country
Resource P . :
Kazakhstan Kyrgyzstan Tajikistan Turkmenistan Uzbekistan
Uranium 13.0 less than 0.1 less than 0.1 - 2.0
Copper ~4,0 less than 0.1 less than 0.1 less than 0.1 ~0,5
Aluminum (bauxite) ~0,7 less than 0.1 less than 0.1 less than 0.1 ~0,2
Rare earth metals 1.0 less than 0.1 0.1 less than 0.1 0.1
Nickel 2 less than 0.1 less than 0.1 less than 0.1 ~0,2

Sources: EI Statistical Review (2025). Statistical Review of World Energy. Retrieved from: https://www.energyinst.
org/statistical-review (date of access: 15.06.2025); World nuclear association (2025). Uranium Supply. Retrieved from:
https://world-nuclear.org/information-library/nuclear-fuel-cycle/uranium-resources/supply-of-uranium. (date of access:

15.06.2025)
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Table 9

Strategic initiatives for CMM export policy, drawn from the research findings

Ne | Proposal (program)

Objective

Key areas

Description

Export program:
“Eurasia Metals”

Increasing the vol-
ume and added val-

ue of raw material ex-
ports (ore, non-ferrous
and rare earth metals)
from Central Asian
countries to Europe
and Asia

Diversification of the
export range

Shifting from raw material exports to ex-
ports of semi-finished and finished prod-
ucts (e. g., alloys, cathodes, metal concen-
trates)

Development of logis-
tics corridors

Strengthening the Trans-Caspian Inter-
national Transport Route (TITR) and rail
logistics through Kazakhstan, Uzbekistan,
and Turkmenistan

Long-term contracts

Contracts with major Asian and Euro-
pean metallurgical companies with fixed
pricing policies and investment commit-
ments

Digital supply control
platform

Implementation of a blockchain- and AI-
based traceability and analytics system for
export operations

Investment project:
2 | Rare Metals Valley —
Kazakhstan

Creation of an indus-
trial technopark and
cluster for process-
ing rare earth and
non-ferrous metals in
central Kazakhstan

Creation of a next-gen-
eration metallurgical
complex

Purification, refining, alloying, and pack-
aging

Engineering center and laboratories for
applied R&D in metal extraction, utiliza-
tion, and recycling technologies

Training center: professional courses in
rare earth metallurgy, chemistry, logistics
management, and export

Investment volume

~$250 million (of which 30 % are private,
30 % are international, and 40 % are gov-
ernment subsidies)

Interregional initia-
3 | tive: Eurasian Miner-
al Alliance (EMA)

Coordination of ex-
traction, processing,
and export policies
for critical minerals
among Central Asian
countries, the EAEU,
and partners from the
EU, China, and South
Korea

Creation of a common
regulatory framework

Standards for environmental, social, and
technological responsibility (ESG)

Joint forecasting and
regulation of exports

Introduction of a quota system and prior-
ity markets

Creation of the Eur-
asian Sustainable Min-
eral Supply Fund

Infrastructure support, financing of stra-
tegic projects

Technology exchange

Creation of an exchange platform be-
tween scientific institutions, business and
the government in the field of “green met-
allurgy”

Establishment of an an-
nual EMA Forum

Discussion of macroeconomic, trade, lo-
gistics and ESG issues

Source: Compiled by the authors
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4. Sustainable Development Goals (SDGs)
and strategies for industrial cooperation within
the framework of the EAEU and SCO (Table 9)

Expected results from implementing these
programs include the following: a 20-25% in-
crease in metal exports to the EU and Asia by
2030; GDP growth in participating countries
through industrialization and adoption of digital
solutions; geoeconomic strengthening of Central
Asia’s position as a key raw-material hub; and in-

R-ECONOMY J

creased employment and skill levels among local
workforces.

Kazakhstan can ensure uninterrupted supply
of CMMs and help meet growing global demand
driven by the energy transition and the expansion
of the electric vehicle market. Kazakhstan has ex-
port potential in nine product groups, including
critical metals it already exports and others with
untapped potential, most notably lithium, nick-
el, and rare earth metals. Kazakhstan has demon-
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Table 10
Investment projects
Investment project Investor’s Region Cost, million
proj country 8 dollars

A | Construction of a mining and beneficiation plant for lith- Germany Fast Kazakhstan 470

ium extraction and processing

Processing of pegmatite ores to produce lithium oxide
B | concentrate (Asubulak pegmatite deposit) Germany East Kazakhstan 180

Source: AIFC Authority (2024). Reserves of critically important raw materials allow Kazakhstan to become a leading
supplier in the context of the energy transition. Retrieved from: https://aifc.kz/ru/novosti/zapasy-kriticheski-vazhnogo-

syrya-pozvolyayut-kazahstanu-stat-vedushhim-postavshhikom-v-ramkah-energeticheskogo-perehoda/ (date of access:

06/15/2025)

strated comparative advantages in the global mar-
ket for copper, zinc, aluminum, silver, and lead.
Rare earth metals are seen as potential resources
for emerging exports that could give Kazakhstan
a competitive edge in the world market.

Kazakhstan accounts for nearly 4% of the
global copper market. In 2023, it ranked 11th in
the world in copper reserves with 20 million tons.
In 2022, Kazakhstan’s top three copper export
destinations were China, Turkey, and the UAE.

Kazakhstans share of the global alumi-
num market is less than 1%. In 2023, it ranked
11th worldwide in bauxite reserves (160 million
tons) and 10th in bauxite production (4.3 mil-
lion tons). In 2022, the top three export desti-
nations for Kazakh aluminum were Turkey, Ita-
ly, and Greece.

Metals with export potential that remain un-
derdeveloped include the following:

8000
7000
6000
4920
5000
4000
3000

2000 1538

R -

2020 2021

W Tons

1. Nickel — Kazakhstan is among the world’s
top 20 countries in nickel reserves, holding about
1.5 million tons, or 2% of global reserves. How-
ever, current global demand is low. Annual glob-
al demand for nickel is expected to rise from the
current 3 million tons to between 3.9 and 5.8 mil-
lion tons by 2030, and to between 4.8 and 6.5 mil-
lion tons by 2050.

2. Lithium — Kazakhstan’s geological services
already cooperate with companies from Germany,
South Korea, and the UK on exploration and de-
velopment of lithium deposits in East Kazakhstan.
In March 2024, the Korean Institute of Geolog-
ical-Geophysical Research and Mineral Resourc-
es discovered a new lithium deposit in East Ka-
zakhstan with a 5.3% lithium content, valued at
about $15.7 billion. Kazakhstan’s lithium deposits
are concentrated in Yubileynoye, Verkhne-Bay-
murzinskoye, Bakennoye, Akhmetkino, Medved-

7005
6265
228 1048
2022 2023

B Thousand dollars

Figure 6. Dynamics of Kazakhstan's CMM exports (HS codes 280530 and 284690)

Source: Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan,
https://stat.gov.kz/(date of access: 15.06.2025)
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ka, and Akhmirovskoye. Currently, Kazakhstan’s
lithium reserves and projects are concentrated in
East Kazakhstan Region (Table 10).

Since 2020, Kazakhstan’s export of rare and
rare-earth metals has increased 4.6 times in dol-
lar terms and 3.8 times in real terms. In December
2023, Kazakhstan adopted the Comprehensive
Development Plan for the Rare and Rare-Earth
Metals Industry for 2024-2028, under which it
plans to invest 2.4 billion tenge (~$5.3 million)
over the next five years in developing rare met-
als and RRM mining. In May 2024, the Senate of
Kazakhstan stated that the country’s potential re-
sources of rare metals and RRM could include
around 5,000 deposits worth $46 trillion. The dy-

namics of Kazakhstan’s exports of rare earth met-
als (HS codes 280530 and 284690) are shown in
Figure 6.

Since 2005, about 16.4 % (USD 67 billion) of
Kazakhstan’s total foreign direct investment has
gone to the metallurgical industry, including crit-
ical minerals. Developing a strategic export poli-
cy for the CMM sector — drawing on the experi-
ences of resource-oriented countries such as Aus-
tralia and Chile — helps Kazakhstan set priorities,
tackle structural challenges, and transition toward
processing, sustainability, and ESG-focused in-
vestment.

A comparative analysis of resource-orient-
ed economies such as Australia, Chile, and Ka-
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Table 11

Analysis by criteria, justification of the strategic framework

Lessons and strategic goals

Foreign invest-
ment

from Russia and Chi-
na

folio (EU, USA,
Japan)

Criterion Kazakhstan Australia Chile for Kazakhstan
. el Inventory and digitize its CMM re-
szﬁiezf;rf;l gzﬁiﬁgﬁuggﬁal ﬁfgii;:cggﬁ_ Lithium, copper, sources, based on geological explora-
P ’ but not rare earth | tion and modeling of promising de-
scale of ex- for rare earth metals, | rare earth metals metals osits. includine rare metals in tail-
traction uranium, and lithium | (Mount Weld) fngs ’ 8
Export strate Raw material export, | Balanced mod- iﬁ?ﬁ?ﬂ:g;ﬁlw ;Ielra‘;_ Shift from a raw-material model to
fOCIilS 8Y" | partial shift to pro- el: raw materials + ine the interZsts of |2 value-added model by investing in
cessing processing TI(\g,ICs domestic processing capacity
Implement government incentives
éggﬁ?zzalgﬁ) Low Medium Low and tax benefits for enterprises pro-
cessing CMM:s in Kazakhstan
Attracting investment | Diversified port- Diversify investment sources by form-

Limited market

ing partnerships with ESG-oriented
countries and funds

an route

and railways

. ESG standards,
Sustainable de- o . . . T
velooment poli- Initial stage of impe- | especially regard- | Strong environ- Integrate ESG criteria into licensing,
. (IE)SG) P mentation ing water use and | mental oversight | certification, and export contracts
y biodiversity
N . Introduce transparent tender mecha-
State monopolies, li- | Transparency, State monopolies, : S
Government . . . - nisms to encourage SME participation
. censing, low transpar- | auctions, interna- | partially closed : o
regulation . and implement digital resource man-
ency tional standards | processes
agement
Link CMM exports to the creation of
Economic di- Low High Moderate a clus‘Fer fqr prodpcmg green tech-
versification nologies,” including hydrogen energy,
batteries, and electronics
. Modernize logistics with a focus on
Logistics Good, Trans-Caspi- | Developed ports | Good (copper — ' 1ii a1 export corridors through

via northern ports)

the Caspian, especially to the EU

Problems and
challenges

eco-protests, raw ma-
terial dependency

Competition with
China, pressure
on the environ-
ment

Resource curse, so-
cial conflicts

Proactively engage with local commu-
nities and environmental NGOs by in-
troducing corporate social responsi-
bility commitments

Source: Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan

https://stat.gov.kz/
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geological exploration, digitalization of

Creation of a national CMM
strategy

support for R&D in the field of CMMs

plan for localization of processing and alloy
production

tax holidays for processors

subsidies for the export of value-added
products

Government support
mechanisms

creation of an export insurance mechanism

open electronic tenders |
J
N
Transparent and sustainable implementation of ESG standards in
regulation licensing )
N
social obligations to local communities

Recommendations

J

development of export logistics within the
framework of the International Transport
Bridge

J
N

Infrastructural integration

cooperation with ports in Georgia,
Azerbaijan and Turkey

J
N

conclusion of agreements with the EU on
the “Green Deal"

diversification of export
markets and agreements

VAN

Participation in supply chains of CMMs
through agreements with Japan, Korea,
and India

Figure 7. Recommendations for the strategic framework
Source: Compiled by the authors
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Table 12
Analytical rationale for Kazakhstan’s CMM export policy priorities
Ne Priority Analysis Application
Kazakhstan possesses large reserves of CMMs, includ-
Balance between raw-mate- | .1 uranium and lithium.'ln glob'al. practice: Austra- Diyersiﬁed exports, reduced
1 | rial exports and processing lia develops processing w1t.h participation frorp the EU | price vulnerability, increased
localization and ]:apan, while Chile maintains a raw-materllal ori- employmgnt, and ephanced
entation. Kazakhstan would benefit from a mixed ap- | technological capacity
proach.
China is the largest importer and processor of rare E ded
s . xpanded export geography,
Reducing dependence on e.arth metals: Aus.tralla.s experience shows the effec- reduced geo-economic risks
2 . § dep tiveness of diversification through alliances (USA, EU, 8 . ’
a single market & 17 | strengthened bargaining po-
Japan) and new transport routes. Kazakhstan could it
leverage the Trans-Caspian transport corridor. ston
State companies (“Kazatomprom”) play a large role in | Increased investment attrac-
Institutional resource man- Kazakhs'Fan. Chile ensures transparency in state sup- | tiveness, inflow of private
3 agement port, while Australia promotes open competition and | capital, improved risk man-
partnerships. Kazakhstan needs to reform its regulato- | agement, and sustainable
ry environment. sector development

Source: Compiled by the authors

zakhstan supports the development of a strategic
framework for export policy in the CMM sector,
outlining key priorities and important lessons for
Kazakhstan (Table 11).

Kazakhstan has a unique potential to develop
a national export strategy for CMMs, drawing on
the best practices of leading countries. However,
it is important to avoid the pitfalls of resource de-
pendence and to strengthen domestic processing,
sustainability, and transparency (Figure 7).

Australia’s experience shows that institution-
al maturity and an ESG-oriented policy not only
attract investment but also retain technology. In
the short term, Kazakhstan needs to develop an
export-industrial roadmap linked to global value
chains in the field of CMMs (Table 12).

For Kazakhstan to successfully implement its
export policy in the CMM sector, it is essential to
strengthen its domestic processing capacities, re-
duce dependence on a single export market (such
as China), and modernize the institutional frame-
work for resource management. This moderniza-
tion should involve building strategic partner-
ships, enhancing infrastructure cooperation, and
developing a smart, forward-looking approach
to resource diplomacy. Kazakhstan should also
strengthen institutional mechanisms that ensure
transparency in licensing and land allocation, pro-
tect investors (including through reforms in arbi-
tration and state guarantees), integrate ESG prin-
ciples into project evaluations, and improve coor-
dination between central and regional authorities.

R-ECONOMY J

Conclusion

This study proposes an evidence-based strate-
gic framework for Kazakhstan's CMM export pol-
icy, considering international experience and re-
gional specificities. The framework builds on three
key steps. First, an analysis of current trends and
export structures in Kazakhstan and other Central
Asian countries identified the sector’s main im-
balances and bottlenecks. Second, a comparative
study of resource-oriented economies, including
Australia and Chile, highlighted institutional con-
ditions that support a shift from raw-material de-
pendence. Third, these findings informed the de-
velopment of a strategic export policy framework
with clear priorities and project proposals target-
ing sustainable growth, technological moderniza-
tion, and export diversification.

The research revealed significant institutional
obstacles constraining the development of the sec-
tor. Despite substantial CMM reserves, Kazakh-
stan’s exports remain largely resource-oriented,
with limited processing and a strong dependence
on a single external market — China. A weak reg-
ulatory environment and insufficient coordina-
tion limit investment inflows and local value-add-
ed production, increasing the sector’s vulnerabili-
ty to external shocks. These institutional findings
highlight the need for structural reforms to deep-
en processing and reduce export dependence.

In response to these challenges, the study pro-
poses a “next-generation export strategy” built
around three key priorities: gradual localization
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of raw material processing and an increase in
the value-added share of production; reducing
export dependence through the development of
Trans-Caspian logistics and the establishment of
partnerships with alternative importers (the EU,
Japan, and the Republic of Korea); institutional
modernization, including greater transparency in
licensing, the adoption of ESG standards, and the
promotion of private investment in the sector. The
proposed project initiatives are designed to sup-
port the practical implementation of this strate-
gy by fostering the creation of processing clusters
and strengthening international cooperation in
the CMM sphere.

The findings confirm the strategic impor-
tance of CMMs for Kazakhstan’s successful green
transition, technological sovereignty, and long-
term sustainable economic growth. Comprehen-

sive implementation of the proposed measures
would accelerate the country’s industrial and in-
novative development and strengthen its posi-
tion in global value chains for critical resources.
Kazakhstan has the potential to become a central
hub in strategic CMM supply chains, provided
that institutional consolidation and the execution
of a next-generation export policy are ensured.

A limitation of the study lies in the absence of
dynamic scenario evaluation under conditions of
external instability, as well as the reliance on sec-
ondary data and expert assessments in the insti-
tutional analysis. Future research should focus on
developing quantitative models to assess the im-
pact of export policy on GDP structure and em-
ployment, along with a deeper examination of re-
gional coordination mechanisms among Central
Asian countries in the CMM domain.

References
Acemoglu, D., & Robinson, J. (2012). Why nations fail: The origins of power, prosperity, and pov-

erty. Crown Business.

Addison, T., & Roe, A. (Eds.). (2018). Extractive industries: The management of re-

sources as a driver of sustainable development.

0rg/10.1093/0s0/9780198817369.001.0001

Oxford University Press. https://doi.

Auty, R. (1993). Sustaining development in mineral economies: The resource curse thesis. Rout-

ledge.

Ayres, R.U., & Peird, L.T. (2013). Material efficiency: Rare and critical metals. Philosophi-
cal Transactions of the Royal Society A: Mathematical, Physical and Engineering Sciences, 371.

https://doi.org/10.1098/rsta.2011.0563

Bartekova, E., & Kemp, R. (2016). National strategies for securing a stable supply of rare
earths in different world regions. Resources Policy, 49, 153-164. https://doi.org/10.1016/j.resour-

pol.2016.05.003

Brown, D., Zhou, R., Sadan, M. (2024). Critical minerals and rare earth elements in a planetary
just transition: An interdisciplinary perspective. The Extractive Industries and Society, 19, 101510.

https://doi.org/10.1016/j.exis.2024.101510

Cheng, S., Li, W,, Han, Y,, Sun, Y., Gao, P, & Zhang, X. (2024). Recent process developments in
beneficiation and metallurgy of rare earths: A review. Journal of Rare Earths, 42 (4), 629-642.

https://doi.org/10.1016/].jre.2023.03.017

Ernst & Young. (2023). Top 10 business risks and opportunities for mining and metals in 2023. Ernst
& Young Global Limited. Retrieved from: https://www.ey.com/en_gl/mining-metals/ey-top-10-busi-
ness-risks-and-opportunities-for-mining-and-metals-in-2023 (date of access: 21.06.2025).

Gajendra, N., Yilmaz, D., Vila, M. C., de Lurdes Dinis, M., Levei, E. A., Torok, A.I., Avsar, D.,

Kladis, A., Preveniou, A., Hansen, A. M., Aaen, S.B., & Ferrando-Climent, L. (2025). Towards a Eu-
ropean sustainable beneficiation of rare earth elements bearing minerals: A review. Science of The
Total Environment, 980, 179386. https://doi.org/10.1016/].scitotenv.2025.179386

Graedel, T.E., Harper, E. M., Nassar, N.T., & Reck, B.K. (2013). On the materials basis of mod-
ern society. Proceedings of the National Academy of Sciences of the United States of America, 112 (20),
6295-6300. https://doi.org/10.1073/pnas.1312752110

Gusseinov E., Sultonnazarov A. Central Asia’s Critical Raw Materials: The Next Frontier in
Global Power Rivalry? Retrieved from: https://cabar.asia/en/central-asia-s-critical-raw-materi-
als-the-next-frontier-in-global-power-rivalry (date of access: 21.06.2025).

R-ECONOMY J

427

r-economy.com

Online ISSN 2412-0731


http://r-economy.com
https://doi.org/10.1093/oso/9780198817369.001.0001
https://doi.org/10.1093/oso/9780198817369.001.0001
https://doi.org/10.1098/rsta.2011.0563
https://doi.org/10.1016/j.resourpol.2016.05.003
https://doi.org/10.1016/j.resourpol.2016.05.003
https://doi.org/10.1016/j.exis.2024.101510
https://doi.org/10.1016/j.jre.2023.03.017
https://www.ey.com/en_gl/mining-metals/ey-top-10-business-risks-and-opportunities-for-mining-and-metals-in-2023
https://www.ey.com/en_gl/mining-metals/ey-top-10-business-risks-and-opportunities-for-mining-and-metals-in-2023
https://doi.org/10.1016/j.scitotenv.2025.179386
https://doi.org/10.1073/pnas.1312752110
https://cabar.asia/en/central-asia-s-critical-raw-materials-the-next-frontier-in-global-power-rivalry
https://cabar.asia/en/central-asia-s-critical-raw-materials-the-next-frontier-in-global-power-rivalry

R-ECONOMY, 2025, 11(4), 406-429 doi 10.15826 /recon.2025.11.4.022

Hausmann, R., Hwang, J., & Rodrik, D. (2008). What you export matters. Journal of Economic
Growth, 12 (1), 1-25. https://doi.org/10.1007/s10887-006-9009-4

Issatayeva, E, Aubakirova, G., Togaybaeva, L., Shametova, A., Koshmaganbetova, Zh., & Biryu-
kov, V. (2024). Critical mineral resources: The case of Kazakhstan under the global competition shift.
Economic Annals-XXI, 211 (9-10), 15-28. https://doi.org/10.21003/ea.V211-03

Kooroshy, J., Tiess, G., Tukker, A., & Walton, A. (2015). Strengthening the European Rare
Earths Supply Chain: Challenges and Policy Options. The European Rare Earths Competency Net-
work (ERECON). Retrieved from: https://www.mawi.tu-darmstadt.de/media/fm/homepage/news
seite/ERECON_Report v05.pdf (date of access: 21.06.2025).

Kowalski, P, & Legendre, C. (2023). Raw materials critical for the green transition: Production, inter-
national trade and export restrictions. OECD Trade Policy Papers, No. 269. Retrieved from: https://circu-
lareconomynetwork.it/wp-content/uploads/2023/04/raw-materials-critical. pdf (date of access: 21.03.2025).

Kuur, O.V.,, Varavin, E. V., & Kozlova, M. V. (2024). Factors of ESG transformation of Kazakh-
stan’s economy in the context of sustainable development. Economy: Strategy and Practice, 19 (2),
20-40. https://doi.org/10.51176/1997-9967-2024-2-20-40

Mancheri, N. A., Sprecher, B., Bailey, G., Ge, J., & Tukker, A. (2019). Effect of Chinese policies on
rare earth supply chain resilience. Resources, Conservation and Recycling, 142, 101-112. https://doi.
org/10.1016/j.resconrec.2018.11.017

Mealy, P., & Teytelboym, A. (2022). Economic complexity and the green economy. Research Pol-
icy, 51, Article 103948. https://doi.org/10.1016/j.respol.2020.103948

Pomfret, R. (2019). The Central Asian Economies in the Twenty-First Century: Paving a New
Silk Road. Princeton University Press. https://doi.org/10.23943/princeton/9780691182216.001.0001

Pommeret, A., Francesco, R., Schubert, K. (2022). Critical raw materials for the energy transi-
tion. European Economic Review, 141, 103991. https://doi.org/10.1016/j.euroecorev.2021.103991

Rao, A., Srivastava, M., Singh Parihar, J., Chavriya, Sh., Hosen, M. (2024). Minerals at the cross-
roads: Economic policies, global trade and critical minerals. Resources Policy, 97, 105257. https://doi.
org/10.1016/j.resourpol.2024.105257

Sachs, J.D., & Warner, A.M. (2001). The curse of natural resources. European Economic Review,
45 (4-6), 827-838. https://doi.org/10.1016/50014-2921(01)00125-8

Solimano, A. (2017). The copper sector, fiscal rules, and stabilization funds in Chile: Scope and
limits. Econstor. https://doi.org/10.35188/UNU-WIDER/2017/277-9

Stern, N., & Valero, A. (2021). Innovation, growth and the transition to net-zero emissions. Re-

search Policy, 50, Article 104293. https://doi.org/10.1016/j.respol.2021.104293

Tamula, K.E., Navidad, N.C.,, Peregrino, T.D., Abing, M.]. ]., Teves, M.R., Capulong, C., & Lay-
gan, R. M. (2024). The effect of green bonds on natural capital protection: Worldwide evidence. Jour-
nal of Economics Research and Social Sciences, 8 (2), 256-266. https://doi.org/10.18196/jerss.v8i2.21604

Vakulchuk, R., & Overland, I. (2021). Central Asia is a missing link in analyses of critical mate-
rials for the global clean energy transition. One Earth, 4 (12), 1678-1692. https://doi.org/10.1016/].
oneear.2021.11.012

Wan, R., & Wen, J. (2017). The environmental conundrum of rare earth elements. Environmen-
tal and Resource Economics, 67, 157-180. https://doi.org/10.1007/s10640-015-9980-3

Xu, D, Dou, S., Zhu, Y. et al. (2024). Resource nationalism: the intersection of politics and eco-
nomics. Humanit Soc Sci Commun, 11, 1423. https://doi.org/10.1057/s41599-024-03949-8

Zakirov, B. (2025). Role of Uzbekistan in the rare earth and critical minerals economy. Munich
Personal RePEc Archive (MPRA) Paper No. 125749. Retrieved from: https://mpra.ub.uni-muenchen.
de/125749/ (date of access: 20.07.2025).

Zhiyenbayev, M. (2025). How Kazakhstan can anchor a resilient rare-earth supply chain for the

West New Atlanticist, ]une 3, 2025. Retrieved from: https://www. atlant1ccounc11 orgzblogs[new at-
h ili

west/ (date of access: 20.07. 2025)

Zhou, B, Li, Z., & Chen, C. (2017). Global potential of rare earth resources and rare earth de-
mand from clean technologies. Minerals, 7 (11), Article 203. https://doi.org/10.3390/min7110203

428 W reconomiiil

Online ISSN 2412-0731


http://r-economy.com
https://doi.org/10.1007/s10887-006-9009-4
https://doi.org/10.21003/ea.V211-03
https://www.mawi.tu-darmstadt.de/media/fm/homepage/news_seite/ERECON_Report_v05.pdf
https://www.mawi.tu-darmstadt.de/media/fm/homepage/news_seite/ERECON_Report_v05.pdf
https://circulareconomynetwork.it/wp-content/uploads/2023/04/raw-materials-critical.pdf
https://circulareconomynetwork.it/wp-content/uploads/2023/04/raw-materials-critical.pdf
https://doi.org/10.51176/1997-9967-2024-2-20-40
https://doi.org/10.1016/j.resconrec.2018.11.017
https://doi.org/10.1016/j.resconrec.2018.11.017
https://doi.org/10.1016/j.respol.2020.103948
https://doi.org/10.23943/princeton/9780691182216.001.0001
https://doi.org/10.1016/j.euroecorev.2021.103991
https://doi.org/10.1016/j.resourpol.2024.105257
https://doi.org/10.1016/j.resourpol.2024.105257
https://doi.org/10.1016/S0014-2921(01)00125-8
https://doi.org/10.35188/UNU-WIDER/2017/277-9
https://doi.org/10.1016/j.respol.2021.104293
https://doi.org/10.18196/jerss.v8i2.21604
https://doi.org/10.1016/j.oneear.2021.11.012
https://doi.org/10.1016/j.oneear.2021.11.012
https://doi.org/10.1007/s10640-015-9980-3
https://doi.org/10.1057/s41599-024-03949-8
https://mpra.ub.uni-muenchen.de/125749/?utm_source=chatgpt.com
https://mpra.ub.uni-muenchen.de/125749/?utm_source=chatgpt.com
https://www.atlanticcouncil.org/blogs/new-atlanticist/how-kazakhstan-can-anchor-a-resilient-rare%E2%80%91earth-supply-chain-for-the-west/
https://www.atlanticcouncil.org/blogs/new-atlanticist/how-kazakhstan-can-anchor-a-resilient-rare%E2%80%91earth-supply-chain-for-the-west/
https://www.atlanticcouncil.org/blogs/new-atlanticist/how-kazakhstan-can-anchor-a-resilient-rare%E2%80%91earth-supply-chain-for-the-west/
https://doi.org/10.3390/min7110203

R-ECONOMY, 2025, 11(4), 406-429 doi 10.15826 /recon.2025.11.4.022

Information about the authors

Aksana Zh. Panzabekova — Candidate of Economics, Professor, Chief Researcher at the In-
stitute of Economics, Ministry of Science and Higher Education of the Republic of Kazakhstan
(28 Shevchenko St., Almaty, Kazakhstan, 050010); ORCID: https://orcid.org/0000-0002-6389-9637;
e-mail: aksanat@mail.ru

Galymzhan M. Duisen — Doctor of Economics, Associate Professor, Deputy Director Gener-
al for Science at the R. B. Suleimenov Institute of Oriental Studies, Committee of Science, Ministry of
Science and Higher Education of the Republic of Kazakhstan (29 Kurmangazy St., Almaty, Kazakh-
stan, 050010); ORCID: https://orcid.org/0000-0002-4352-0482; e-mail: galyimzhan@inbox.ru

Alua N. Kopbossynova — Junior Researcher at the R. B. Suleimenov Institute of Oriental Stud-
ies, Committee of Science, Ministry of Science and Higher Education of the Republic of Kazakhstan
(29 Kurmangazy St., Almaty, Kazakhstan, 050010); ORCID: https://orcid.org/0009-0003-1971-4433;
e-mail: simuranww@gmail.com

Aksaule B. Zhanbozova — PhD, Senior Researcher at the Institute of Economics, Ministry of
Science and Higher Education of the Republic of Kazakhstan (28 Shevchenko St., Almaty, Kazakh-
stan, 050010); ORCID: https://orcid.org/0000-0002-7143-5680; e-mail: aksaulew@mail.ru

Nudopmanusa o6 aBTopax

ITansab6exoBa AkcaHa JKakuT)KaHOBHa — KaHAMAAT SKOHOMIUIECKIX HayK, Tpodeccop, I/1aB-
HBIIl HaYYHBII COTPYAHMK VIHCTUTYTa SKOHOMUKY MIHNCTEPCTBA HAYKY 1 BBICIIETO 0Opa30BaHs
Pecniy6rmuku Kasaxcran (yn. IlleBuenko, 28, Anmarsl, Kaszaxcran, 050010); ORCID: https://orcid.
org/0000-0002-6389-9637; e-mail: aksanat@mail.ru

Hyiicen TanpiM>kaH MycTaxuMynbl — JOKTOP 9KOHOMIYECKNX HayK, JOLIEHT, 3aMeCTUTENb re-
HEepaJIbHOTO AUpeKTopa o Hayke VIHcTuTyTa BocToKoBeieHuA uM. P. b. Cyneiimenosa KH MHBO
PK (yn. Kypmanrassl, 29, Anmarsl, Kaszaxcran, 050010); ORCID: https://orcid.org/0000-0002-4352-

0482; e-mail: galyimzhan@inbox.ru

Kon6ocpinoBa Anya HypmanoBHa — Mytafjiunii HaydHbIN COTPYAHMK VIHCTUTYTa BOCTOKOBe-
nerns uM. P.b. Cyneitmenosa KH MHBO PK (yn. Kypmanrassr, 29, Anmarsl, Kasaxcran, 050010);
ORCID: https://orcid.org/0009-0003-1971-4433; e-mail: simuranww@gmail.com

’Kanb6o3oBa Axkcayre BomarxanoBHa — PhD, crapumit HayuHbIl cOTpyfHUK VIHCTUTYTa
SKOHOMMKM MUHUCTEpPCTBAa HAyKy M BbicIiero obpasosanma Pecrrybmuxy Kasaxcran (yn. Illes-
4eHKo, 28, Anmatsl, Kasaxcran, 050010); ORCID: https://orcid.org/0000-0002-7143-5680; e-mail:
aksaulew@mail.ru

fE&EiER
B MR PSR HLBHLER——— 2K FE L, R BRERANEEMER
ZFESEFUEHLFTARMEEARR (SHEERNE28S , WALKE |, I5FF5HME | 6
i) :'|050010) ; ORCID: https://orcid.org/0000-0002-6389-9637; HEFE : aksanat@
mail.ru

ﬁf#ﬁ-bﬂ*ﬂﬂ@%-Eﬁiﬁﬁﬁﬂ——%iﬁﬁﬁﬁi . BIEIR | IREFERHTEREFIE
HBRZEELTZHRMAEIFAK (EREMSTHEK29S |, WAL AE , IGFE<HTE , &8
%% : 050010 ) ; ORCID: https://orcid.org/0000-0002-4352-0482 ; HBFE : galyimzhan@
inbox.ru
_ MigiEmEE AR S RAE R —— IS B A E R B R F RS F R
RARR ( E/RENMFH29S |, [RIAE , I5EHE , #f% : 050010 ) ; ORCID:
https://orcid.org/0009-0003-1971-4433 ; #B#E : simuranww@gmail.com
i AR BRNSISERI——E L | IS inBNER S SEFHEPE
TR ARR (SEERME28E | [WhARE |, I5FEHE , #f% : 050010 ) ; OR-
CID: https://orcid.org/0000-0002-7143-5680 ; HBFE : aksaulew@mail.ru

ARTICLE INFO: received July 04, 2025; accepted October 15, 2025

MHOOPMAINMA O CTATDBE: gara nocrymiennusa 04 mtong 2025 r.; gaTa NIPpUHATUA K Ie4aTH
15 okTs6ps 2025

429 w r-economy.com

Online ISSN 2412-0731


http://r-economy.com
https://orcid.org/0000-0002-6389-9637?utm_source=chatgpt.com
https://orcid.org/0000-0002-4352-0482?utm_source=chatgpt.com
mailto:galyimzhan@inbox.ru
https://orcid.org/0009-0003-1971-4433?utm_source=chatgpt.com
mailto:simuranww@gmail.com
https://orcid.org/0000-0002-7143-5680?utm_source=chatgpt.com
https://orcid.org/0000-0002-6389-9637?utm_source=chatgpt.com
mailto:aksanat@mail.ru
mailto:aksanat@mail.ru
https://orcid.org/0000-0002-4352-0482?utm_source=chatgpt.com
mailto:galyimzhan@inbox.ru
mailto:galyimzhan@inbox.ru
https://orcid.org/0009-0003-1971-4433?utm_source=chatgpt.com
mailto:simuranww@gmail.com
https://orcid.org/0000-0002-7143-5680?utm_source=chatgpt.com
mailto:aksaulew@mail.ru

	Critical metals and minerals of Kazakhstan 
and other central Asian countries: 
institutional barriers and strategic export policy
	Critical metals and minerals of Kazakhstan 
and other central Asian countries: 
institutional barriers and strategic export policy

	A. Zh. Panzabekovaa, G. M. Duisenb, A. N. Kopbossynovab, A. B. Zhanbozovaa* 

